Echocardiographic early diastolic abnormalities have been shown recently in 50% of men with ankylosing spondylitis. Similar techniques were used to investigate subjects with rheumatoid arthritis and psoriatic arthritis with or without spondylitis. These subjects had no clinical, radiographic, or electrocardiographic evidence of cardiac or respiratory disease. Echocardiographic abnormalities seen resembled those of ankylosing spondylitis in that the interval between minimum left ventricular dimension and mitral valve opening was prolonged in 12 of 22 subjects with rheumatoid arthritis and in seven of 11 subjects with psoriatic arthritis. Isovolumic relaxation time was significantly prolonged in four subjects with rheumatoid arthritis and one with psoriatic arthritis. Unlike ankylosing spondylitis, however, there was consistent reduction in peak rate of left ventricular dimension increase in subjects with rheumatoid arthritis and psoriatic arthritis. In addition, the dimension increase during atrial systole was greater than normal in nine subjects with rheumatoid arthritis and two with psoriatic arthritis. The most likely cause of these abnormalities is increased connective tissue deposition in the myocardium.
Echocardiographic diastolic abnormalities of the left ventricle have recently been shown in 16 of 30 men with ankylosing spondylitis.' These subjects had no cardiorespiratory symptoms or known clinical abnormalities of heart or lungs; chest radiographs and standard electrocardiograms were normal in all except one subject with minor ST segment changes. Early diastolic abnormalities included notably an increase in the intervals: minimum left ventricular dimension to mitral valve opening (MD-MVO); and phonocardiographic A2 to mitral valve opening (isovolumic relaxation time). The clinical significance of these findings is not known, though ankylosing spondylitis is known to be associated with a small but significant excess mortality,2 and a mild, diffuse increase of interstitial connective tissue has been found in the myocardium of patients with ankylosing spondylitis at necropsy. ' Rheumatoid arthritis is associated with an increased mortality from various causes3; some" but not al7 8 studies report an excess incidence of deaths from cardiac disease. Pericarditis is well recognised in rheumatoid arthritis, and about 40% of patients may show evidence of chronic pericarditis at necropsy. 9 Echocardiographic studies in rheumatoid arthritis have confirmed pericardial disease, which is often clinically non-apparent, and minor abnormalities of the mitral valve. 10'3 Although histological studies of the myocardium are few, various lesions have been reported, including granulomata, arteritis, and myocarditis. [14] [15] [16] This investigation aimed at determining, with echocardiographic techniques similar to those used in the study of men with ankylosing spondylitis,' whether diastolic left ventricular abnormalities occur in women with spondylitis, and in subjects with other forms of chronic inflammatory joint disease, including psoriatic arthritis with or without spondylitis, and rheumatoid arthritis.
Patients and methods
The following were referred for echocardiography: 38 subjects fulfilling the criteria for definite or classical rheumatoid arthritis according to the criteria of the American Rheumatism Association,'7 17 subjects with psoriatic arthritis, including six with spondylitis, as described by Moll and Wright'8; one woman with psoriasis, spondylitis, and Crohn's disease; and six women with spondylitis who fulfilled the New York criteria for ankylosing spondylitis. 9 All patients were aged between 20 and 60 and had no relevant cardiorespiratory symptoms or known heart or lung disease. Clinical examination ofthe cardiovascular and respiratory systems, chest radiograph, and standard 12-lead resting electrocardiograms were normal. Controls were subjects who had no known disease and were not particularly athletic but were attending a fitness clinic.
Of the M mode echocardiograms, only 22 (fig 1) . Prolongation of MD-MVO (60 ms) was also noted in the one female patient with ankylosing spondylitis in whom the echocardiograph was suitable for digitisation. Significant prolongation of isovolumic relaxation time occurred in four subjects with rheumatoid arthritis and one with psoriatic arthritis (fig 2) , though the means for the two groups were normal.
Unlike patients with ankylosing spondylitis,l there was consistent reduction in the peak rate of increase of cavity dimensions during early diastole in subjects with rheumatoid arthritis (mean (SD) 11 (2 9) cm/s; p<0 01) and in subjects with psoriatic arthritis (10 (4 5) cm/s; p<0 05) compared with normal controls (15 (2) cm/s). In addition, the dimension increase during atrial systole was greater than normal in nine patients with rheumatoid arthritis and two with psoriatic arthritis.
The diastolic abnormalities recorded in subjects with rheumatoid arthritis and psoriatic arthritis were not related to age (youngest patient with prolonged MD-MVO was 28 years) nor to duration of disease (shortest duration, one year). In those with rheumatoid arthritis there was also no apparent correlation with extra-articular manifestations, nodules, vasculitis, or with particular drug treatment, including gold, penicillamine, or corticosteroids. 
